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EXTRUSION DIE HEAD

When extrusion molding is conducted continu-

ously for a long period of time, in order to prevent a die
drool from being generated at an outlet of an extruder,
to a shell 2 in which an outlet 3, through which a melt-
kneaded resin material is extruded by an extruder, is
formed, a plate-like shell tip 6 in which an opening 7 which
is arranged such that it surrounds the outlet 3 along the
circumference thereof is detachably attached, and non-
sticky coating is applied at least along the outer surface
of the core tip.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an extrusion die head for extruding a molten resin material which is provided
at the front end part of an extruder and is used to extrude a molten resin such that it has a predetermined cross-sectional
shape.

BACKGROUND ART

[0002] In extrusion molding, in general, by extruding a resin material which has been melt-kneaded by means of an
extruder through a resin channel formed in a channel in an extrusion die head provided at the front end part of the
extruder, a molded article having a predetermined cross-sectional shape is continuously shaped. It is known that, at this
time, when molding is continued for a long period of time, a deteriorated resin is adhered to the outlet of the extrusion
die head (see FIG. 5 which shows the outline of one example of a conventional extrusion die head). Such an adhered
matter is generally referred to as a die drool. If molding is continued with a die drool being adhered to the outlet of the
extrusion die head, problems occur that the die drool is mixed in a molded article, whereby the quality of the molded
article is deteriorated and traces of the die drool (die lines) are formed on the surface of the molded article in the form
of a line to deteriorate the external appearance of the molded article.

In order to prevent a die drool from being formed, it is required to conduct troublesome works, i.e. to stop the molding
at a predetermined interval and dismantle and clean the extrusion die head. Further, whenever the molding is stopped,
the production line must be suspended, and as a result, removal of a die drool results in lowering in productivity.
[0003] Conventionally, in order to prevent generation of such a die drool, various technologies have been proposed.
For example, in Patent Document 1, a nozzle piece is installed to a die plate in an exchangeable manner, and a die
drool is removed together with the nozzle piece, whereby the time or cost incurred for the removal of a die drool is
attempted to be reduced. In Patent Document 2, a cylindrical member having a tapered part in the inside thereof is
installed to a die lip part, whereby the die drool generated in the die lip part is adhered to the tapered part and is then
transferred from the die lip part to the tapered part by extrusion force, whereby the die drool is removed.

Related Art Documents
Patent Documents
[0004]

Patent Document 1: JP-A-2000-52403
Patent Document 2: JP-A-2005-111803

Summary of the Present invention
Subject to be Solved by the Invention

[0005] However, in a technology disclosed in Patent Document 1, although the time or cost required for the removal
of a die drool can be decreased, the production line has to be stopped when the nozzle piece is exchanged. Therefore,
the productivity cannot be increased by the technology disclosed in Patent Document 1. In addition, in a technology
disclosed in Patent Document 2, when a cylindrical parison or the like is molded by extrusion which is used in blow
molding, for example, itis impossible to remove a die drool generated inside such a parison. Thatis, in any of conventional
technologies, satisfactory results cannot be obtained.

[0006] Generation mechanism of a die drool is so complicated, and the full picture thereof has not been elucidated
yet. The inventors made extensive studies taking into consideration the fact that the resin adhered to the outlet of the
extrusion die head is gradually deposited while being deteriorated with the passage of time. The inventors have found
that, by allowing a resin to be hardly adhered to the outlet of an extrusion die head, generation of a die drool can be
suppressed. The present invention has been made based on this finding.

That is, an object of the present invention is to provide an extrusion die head which can suppress generation of a die
drool in the outlet of the die head when extrusion molding is conducted continuously for a long period of time.
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Means for Solving the Subject

[0007] The invention includes an extrusion die head attached to front end part of an extruder, comprising: a shell
having an outlet for extruding a resin material which has been melt-kneaded by the extruder; a plate-like shell tip having
an opening to be arranged along circumference of the outlet in such a manner that the opening surrounds the outlet;
the shell tip detachably attached to the shell; and non-sticky coating applied at least along inner circumference of the
opening formed in the shell tip.

Advantageous Effects of the Invention

[0008] According to the extrusion die head of the present invention, it is possible to prevent generation of a die drool
at the outlet thereof completely or for a long period of time.

Brief Description of the Drawings
[0009]

FIG. 1 is a cross-sectional view of essential parts showing the outline of the first embodiment of the extrusion die
head according to the present invention;

FIG. 2 is an enlarged cross-sectional view of essential parts of the first embodiment of the extrusion die head
according to the present invention;

FIG. 3 is a schematic plan view of the vicinity of the outlet of the extrusion die head according to the present invention
shown in FIG. 1, as viewed from below;

FIG. 4 is a cross-sectional view of essential parts showing the outline of the second embodiment of the extrusion
die head according to the present invention; and

FIG. 5 is a cross-sectional view of essential parts showing the outline of a conventional extrusion die head.

Mode for Carrying out the Invention

[0010] Hereinbelow, preferred embodiments of the extrusion die head of the present invention will be explained with
reference to the drawings.

[First embodiment]

[0011] At first, the first embodiment of the extrusion die head of the present invention will be explained.

FIG. 1 is a cross-sectional view showing the outline of the essential parts of the extrusion die head of this embodiment,
mainly the outlet thereof. FIG. 2 is an enlarged cross-sectional view of essential parts showing the part encircled by a
dashed line in FIG. 1. FIG. 3 is a schematic plan view showing the vicinity of the outlet of the extrusion die head shown
in FIG. 1, as viewed from below.

In these drawings, the dimension of each part is depicted in an exaggerated manner, according to need (the same can
be applied to FIGs. 4 and 5, mentioned later).

[0012] The extrusion die head 1 of this embodiment has a shell 2 forming an outlet 3 and a core 4 which is provided
in the shell 2 with a predetermined gap being formed between the outlet 3 formedin the shell 2. Due to such a configuration,
the extrusion die head 1 is installed to the front end part of an extruder (not shown), and a resin material which has been
melt-kneaded by means of the extruder is extruded in a hollow shape from the outlet 3 which opens in a ring-like shape
via a resin channel 5 formed between the shell 2 and the core 4.

[0013] In the example shown in FIG. 1, on the opening side of the outlet 3 (in the figure, the lower side of the shell
2), a plate-like shell tip 6 is detachably attached to the shell 2. In this shell tip 6, an opening 7 is formed along the
circumference of the outlet 3 formed in the shell 2 such that it is arranged to surround the outlet 3 (see FIG. 3). Also,
non-sticky coating is applied to this shell tip 6.

Although not particularly shown, in order to install the shell tip 6 detachably to the shell 2, the shell tip 6 may be installed
by an appropriate means such as bolt tightening such that the shell tip 6 does not fall during the operation of the device.
[0014] No specific restrictions are imposed on the type of the non-sticky coating to be applied to the shell tip 6 as long
as it is coating to which a resin extruded from the outlet 3 hardly adheres. For example, a burned coating formed singly
of a fluorine-based resin such as polytetrafluoroethylene (PTFE), perfluoroalkoxy (PFA), a tetrafluoroethylene/hexafluor-
opropylene copolymer (FEP) and an ethylene/tetrafluoroethylene copolymer (ETFE) or a mixture of these resins with
other resin components having excellent heat resistance such as polyether ether ketone (PEEK), polyether sulfone
(PES) can be given. In particular, for the reason that the wear resistance is so excellent, and hence scratches hardly
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affect adversely the product, a PFA-PEEK composite coating film obtained by mixing PFA and PEEK is preferable.
Such a burned coating film can be formed in a thickness of about 30 to 130 wm by a process in which a dispersion to
which various additives are added together with the above-mentioned resin components is applied on a metal matrix
which has been pre-coated according to need, followed by burning at a predetermined temperature.

[0015] In the extrusion die head 1 of this embodiment, such a shell tip 6 is attached to the opening side of the outlet
3, and the opening 7 of the shell tip 6 to which non-sticky coating has been applied is arranged along the circumference
of the outlet 3 in such a manner that the opening 7 surrounds the outlet 3. As a result, the resin extruded from the
extrusion die head 1 is hardly adhered to the outlet 3, whereby a deteriorated resin, which is considered to be a cause
of a die drool, is prevented from being accumulated in the outlet 3, and generation of a die drool can be suppressed
completely or for a long period of time.

[0016] Further, by attaching the shell tip 6 detachably to the shell 2, the shell tip 6 can be removed when cleaning the
extrusion die head 1 according to need such as the case of the maintenance of the apparatus or the exchange of a
resin, thereby cleaning is facilitated. By exchanging the shell tip 6 removed from the shell 2 by the cleaned shell tip 6 or
the new shell tip 6, cleaning can be completed within a shorter period of time.

[0017] It suffices that the non-sticky coating applied to the shell tip 6 be applied along at least the inner circumference
of the opening 7 formed in the shell tip 6. However, in order to prevent peeling off of the coating with the passage of
time, it is preferred that the coating is applied so that the coating is extended to the surface of the shell tip 6 on which
the shell tip 6 is attached to the shell 2, that is, the surface opposing to the shell 2. In respect of facilitating coating
operation, non-sticky coating may be applied to the entire surface of the shell tip 6.

In the example shown in FIG. 1, non-sticky coating is applied to the entire surface of the shell tip 6.

[0018] As for the diameter @B of the opening 7 formed in the shell tip 6, it is preferred that it be equal to or larger than
the diameter gA of the outlet 3 (gA = ¢B).

However, if the inner circumference of the opening 7 formed in the shell tip 6 is too distant from the circumference of
the outlet 3, there is a tendency that the initial object, i.e. to allow the resin to be hardly adhered to the outlet 3, cannot
be attained. In order to prevent such a disadvantage, it is preferred that the diameter gA of the outlet 3 formed in the
shell 2 and the diameter gB of the opening 7 formed in the shell tip 6 satisfy the relationship sB=gA + 0.2 mm. It is
preferred that both diameters be appropriately adjusted in a scope that can attain the initial object in such a manner that
the diameter @B of the opening 7 become slightly larger than the diameter gA of the outlet 3.

[0019] Further, on the side of the opening 7 of the shell tip 6, as shown in FIG. 1, it is possible to provide a tapered
part 8 which increases in diameter along the extrusion direction of a resin. Due to such a configuration, the resin which
has been extruded from the outlet 3 more hardly adheres to the opening 7 of the shell tip 6. As a result, accumulation
of the deteriorated resin can be more effectively avoided, whereby generation of a die drool can be more effectively
suppressed.

At this time, the angle 6a of inclination of the tapered part 8 relative to the surface of the shell tip 6 on which the shell
tip 6 is attached to the shell 2, i.e. the surface opposing to the shell 2, is preferably equal to or smaller than 20°. By
allowing the angle to be such a value, adhesion of the resin to the shell tip 6 can be suppressed more effectively.
[0020] When such tapered part 8 is provided in the opening 7 side of the shell tip 6, if the inner circumference of the
opening 7 has a sharp edge-like shape, a line-shaped trace may be formed on the surface of the extruded resin.

In order to prevent such a disadvantage, it is preferred that the inner circumference of the opening 7 be allowed to be
an inside surface 9 which has a thickness Ta of 0.1 to 0.5 mm which is in parallel with the extrusion direction of the resin
(see FIG. 2). Further, by forming the inside surface 9 having such a thickness in the inner circumference of the opening
7, application of non-sticky coating along the inner circumference of the opening 7 becomes easy.

If the thickness Ta of the inside surface 9 exceeds the upper limit of the above-mentioned range, similar effects can be
obtained. However, in respect of preventing the shell tip 6 from increasing in thickness more than required and reducing
the part to which the coating is applied, the upper limit of the thickness of the inside surface 9 is set.

[0021] On the other hand, in this embodiment, a core tip 10, to which similar non-sticky coating is applied, is detachably
attached to the core 4 which forms the outlet 3 together with the shell 2. Due to such a configuration, the resin extruded
from the extrusion die head 1 is hardly adhered to the core 4, whereby generation of a die drool on the side of the core
4 can be suppressed.

[0022] When the core tip 10 is detachably attached to the core 4, in the example shown in FIG. 1, a plate-like core tip
10 is attached such that the front end surface of the core 4 is covered.

Not particularly shown, when the core tip 10 is detachably attached to the core 4, as explained above by referring to the
shell tip 6, the core tip 10 may be attached by an appropriate means such as bolt tightening.

[0023] By detachably attaching the core tip 10 to the core 4, the core tip 10 can be removed when cleaning the extrusion
die head 1 according to need. As a result, cleaning is facilitated. As explained above by referring to the shell tip 6, by
exchanging the core tip 10 removed from the core 4 by the cleaned core tip 10 or the new core tip 10, cleaning can be
completed within a shorter period of time.

[0024] It suffices that the non-sticky coating applied to the core tip 10 be applied along at least the outer circumference
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of the core tip 10. As in the case of applying coating to the shell tip 6, in order to prevent the coating from peeling off
with the passage of time, it is preferred that the coating be applied so that the coating is extended to the surface of the
core tip 10 on which the core tip 10 is attached to the core 4, that is, the surface opposing the core 4. In respect of
facilitating the coating operation, non-sticky coating may be applied to the entire surface of the core tip 10.

In the example shown in FIG. 1, non-sticky coating is applied to the entire surface of the core tip 10.

[0025] As for the outer diameter gD of the core tip 10, it is preferred that the dimension of gD be set in such a manner
that gD becomes equal to or smaller than the outer diameter gC of the front surface of the core 4 (¢D=@C) in order not
to hinder the flow of the resin extruded from the outlet 3.

In this case, in order not to allow the outer circumference of the core tip 10 to be too distant from the circumference of
the front surface of the core 4, t is preferred that the outer diameter gD of the core tip 10 and the outer diameter gC of
the front surface of the core 4 satisfy the relationship gC=gD + 0.2 mm. Itis preferred that both diameters be appropriately
adjusted such that the outer diameter @D of the core tip 10 becomes slightly smaller than the outer diameter gC of the
front surface of the core 4.

[0026] On the outer circumference of the core tip 10, as shown in FIG. 1, it is possible to provide a tapered part 11
which is decreased in diameter along the extrusion direction of the resin. Due to such a configuration, the resin which
has been extruded from the outlet 3 more hardly adheres to the core tip 10. As a result, accumulation of the deteriorated
resin can be more effectively avoided, whereby generation of a die drool can be more effectively suppressed.

At this time, the inclination angle 6b of the tapered part 11 relative to the surface of the core tip 10 on which the core tip
10 is attached to the core 4, i.e. the surface opposing to the core 4, is preferably equal to or smaller than 20°. By allowing
the inclination angle to be such a value, adhesion of the resin to the core tip 10 can be suppressed more effectively, as
explained above referring to the shell tip 6.

[0027] Further, when such tapered part 11 is provided in the outer circumference of the core tip 10, in order to prevent
a disadvantage that a line-shaped trace may be formed on the surface of the extruded resin, it is preferred that the outer
circumference of the core tip 10 is allowed to be an outside surface 12 having a thickness Tb of 0.1 to 0.5 mm which is
in parallel with the extrusion direction of the resin (see FIG. 2), and by forming the outside surface 12 having a thickness
Tb, application of non-sticky coating along the outer circumference of the core tip 10 becomes easy, as mentioned above
by referring to the shell tip 6. Not only to prevent the core tip 10 from increasing in thickness more than required, but
also to reduce the part to which the coating is applied, the upper limit of the thickness Tb of the outside surface 12 is
set, as mentioned above by referring to the shell tip 6.

[Second Embodiment]

[0028] Next, the second embodiment of the extrusion die head of the present invention will be described.

FIG. 4 is a cross-sectional view showing the outline of the essential parts of the extrusion die head of this embodiment,
mainly the outlet thereof.

[0029] In the first embodiment mentioned above, the core tip 10 is detachably attached to the core 4, and non-sticky
coating is applied to the core tip 10. This embodiment is different from the first embodiment in that non-sticky coating is
directly applied to the core 4.

[0030] In the example shown in FIG. 4, the core front end part 4a is removable from the base part 4b. The non-sticky
coating is applied to the entire surface of the core front end part 4a. Not particularly shown, the core front end part 4a
is fixed to the base part 4b by an appropriate means such as bolt tightening.

[0031] If non-sticky coating is directly applied to the core 4, it suffices that the coating be applied along at least the
front edge part 4c of the core 4. However, in order to prevent peeling off of coating with the passage of time, it is preferred
that not only the coating be applied from a front edge part 4c of the removed core front end part 4a which is removable
from the base part 4b to said surface of the core front end part 4a, but also the coating be applied so that the coating is
extended to the surface opposing to the base part 4b. Further, in respect of facilitating coating operation, like the example
shown in FIG. 4, it is preferred that non-sticky coating be applied to the entire surface of the core front end part 4a.
[0032] This embodiment differs from the above-mentioned first embodiment in the above-mentioned points. This
embodiment and the first embodiment are the same in other constitutions, and hence, a detailed explanation on the
other constitutions is omitted here.

EXAMPLES

[0033] The present invention will be explained in more detail with reference to the following specific examples.
[0034] The outline of the conventional extrusion die head is shown in FIG. 5. When a cylindrical parison is continuously
molded by injection by using a resin material such as a polyolefin-based resin by using such extrusion die head 100,
the production line had to be stopped at every 60 to 90 minutes in order to remove the die drool 101.

FIG. 5 is a cross-sectional view showing the outline of the essential parts of one example of the conventional extrusion
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die head, mainly the outlet. As for the elements common to those in the extrusion die head 1 shown in FIG. 1, they are
indicated by the same numerals and the explanation thereof is omitted.

[0035] The conventional extrusion die head shown in FIG. 5 has been improved to that shown in FIG. 1. Specifically,
the shell tip 6 on which the non-sticky coating is applied on the entire surface is attached to the opening side of the outlet
3, and the opening 7 of the shell tip 6 is arranged along the circumference of the outlet 3 in such a manner that it surrounds
the outlet 3. On the other hand, the core tip 10 on the entire surface of which the non-sticky coating is applied is attached
so as to cover the front side surface of the core 4. As the non-sticky coating, a PFA-PEEK composite coating film is
burned in an average thickness of 100 um.

Using the extrusion die head 1, a cylindrical parison was molded by extrusion continuously under the conditions same
as those of conventional conditions. The outlet was observed after the lapse of 720 minutes from the start of molding,
and generation of a die drool was not confirmed.

[0036] Hereinabove, the present invention was explained with reference to preferred embodiments. The present in-
vention is not limited to the above-mentioned embodiments, and it is needless to say that various modifications are
possible within the range of the present invention.

[0037] For example, in the above-mentioned embodiment, an example is given in which the core 4 in the shell 2 is
provided between the shell 2 and the outlet 3 formed in the shell 2 with a predetermined gap being formed therebetween,
and the molten resin is extruded like a hollow shape. The present invention is, however, not limited to this embodiment.
By omitting the provision of the core 4, or by other methods, it can be an extrusion die head from which the molten resin
is extruded in a solid shape. In this case, the shell tip 6 as mentioned above may be detachably attached to the shell 2.
[0038] The present invention can be applied by adding appropriate modifications. Specifically, the shell tip 6 or the
core tip 10 on which the above-mentioned coating is applied is attached to the conventional extrusion die head or non-
sticky coating can be applied to the core 4.

INDUSTRIAL APPLICABILITY

[0039] As mentioned hereinabove, the present invention can be applied to an extrusion die head which is attached to
the front of the extruder and used for extruding a molten resin.

Explanation of numerals

[0040]
1 Extrusion die head
2 Shell
3. Outlet
4. Core
6 Shell tip
7 Opening
8 Tapered part
9. Inside surface
10. Core tip
11. Tapered part
12. Outside surface
oA Diameter of the outlet formed in the shell
oB Diameter of the opening formed in the shell tip
oC Outer diameter of the front end surface of the core
oD Outer diameter of the core tip
Claims

1. An extrusion die head attached to front end part of an extruder, comprising:

a shell having an outlet for extruding a resin material which has been melt-kneaded by means of the extruder;
a plate-like shell tip having an opening to be arranged along circumference of the outlet in such a manner that
the opening surrounds the outlet;
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the shell tip detachably attached to the shell; and
non-sticky coating applied at least along inner circumference of the opening formed in the shell tip.

The extrusion die head according to claim 1, wherein a tapered part which is increased in diameter along extrusion
direction of the resin is provided in the opening side of the shell tip.

The extrusion die head according to claim 2, wherein angle of inclination of the tapered part relative to a surface of
the shell tip on which the shell tip is attached to the shell is equal to or smaller than 20°.

The extrusion die head according to any one of claims 1 to 3, wherein inner surface of the opening of the shell tip
is allowed to be an inside surface having a thickness of 0.1 to 0.5 mm which is in parallel with extrusion direction of
the resin.

The extrusion die head according to any one of claims 1 to 4, wherein diameter of the outlet formed in the shell gA
and diameter of the opening formed in the shell tip @B satisfy following relationship:

sA<gB

The extrusion die head according to claim 5, wherein diameter of the outlet formed in the shell gA and diameter of
the opening formed in the shell tip @B satisfy following relationship:

gB=<gA+ 0.2 mm

The extrusion die head according to any one of claims 1 to 6, comprising:

a core provided in the shell with a predetermined gap being formed between the outlet formed in the shell such
that the resin which has been melt-kneaded by means of the extruder is extruded in a hollow shape;

a plate-like core tip covering front surface of the core;

the core tip detachably attached to the core; and

non-sticky coating applied at least along outer surface of the core tip.

The extrusion die head according to claim 7, wherein a tapered part which is decreased in diameter along extrusion
direction of the resin is provided on outer circumference side of the core tip.

The extrusion die head according to claim 8, wherein angle of inclination of the tapered part relative to a surface of
the core tip on which the core tip is attached to the core is equal to or smaller than 20°.

The extrusion die head according to any of claims 7 to 9, wherein outer circumference of the core tip is allowed to
be an outside surface having a thickness of 0.1 to 0.5 mm which is in parallel with extrusion direction of the resin.

The extrusion die head according any one of claims 7 to 10, wherein outer diameter of front surface of the core gC
and outer diameter of the core tip gD satisfy following relationship:

oD<aC

The extrusion die head according to claim 11, wherein outer diameter of the front surface of the core gC and outer
diameter of the core tip gD satisfy following relationship:

eC=gD + 0.2 mm

The extrusion die head according to any one of claims 1 to 6, comprising;

a core provided in the shell with a predetermined gap being formed between the outlet formed in the shell such that
the resin which has been melt-kneaded by means of the extruder is extruded in a hollow shape;

wherein non-sticky coating is applied at least along front edge part of the core.
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14. The extrusion die head according to claims 1 to 13, wherein the non-sticky coating is a burned coating film comprising
a fluorine-based resin.

15. The extrusion die head according to claim 14, wherein the burned coating film comprising the fluorine-based resin
is a PFA-PEEK composite coating film.
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